General details: All manipulations were carried out using standard Schlenk and dry-box techniques under an atmosphere of dry nitrogen or argon. THF, diethyl ether, toluene, were dried prior to use by distillation under nitrogen from sodium, potassium, or sodium/potassium alloy, as appropriate. THF was stored over activated 4A molecular sieves; all other solvents were stored over a potassium film. Deuterated toluene was distilled from potassium under nitrogen and CDCl 3 was distilled from CaH 2 under nitrogen; both solvents were deoxygenated by three freeze-pump-thaw cycles and were stored over activated 4A molecular sieves. n-Butyllithium was purchased from Aldrich as a 2.5 M solution in hexanes. Dipp 2 PLi.OEt 2 was prepared by a previously published procedure. S1 All other compounds were used as supplied by the manufacturer. 1 H and 13 C{ 1 H} NMR spectra were recorded on a Bruker AvanceIII 500 spectrometer operating at 500.16 and 125.65 MHz, respectively, or a Bruker AvanceIII 300 spectrometer operating at 300.15 and 75.47 MHz, respectively; chemical shifts are quoted in ppm relative to tetramethylsilane. Due to the air-, temperature-, and light-sensitive nature of the compounds satisfactory elemental analyses could not be obtained.
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Electronic Supplementary Material (ESI) for ChemComm. This journal is © The Royal Society of Chemistry 2018 for 3 h. The solid was removed by filtration and washed with Et 2 O (20 mL). The solvent was removed in vacuo from the combined filtrate and washings to give a white microcrystalline solid. Yield: 4.19 g, 96%. 1 H NMR [CDCl 3 ]: δ 1.04 (d, J HH = 6.7 Hz, 12H, CHMeMe), 1.04 (d, J HH = 6.7 Hz, 12H, CHMeMe), 3.57 (sept, J HH = 6.7 Hz, 4H, CHMeMe), 7.12 ( d, J HH = 7.8 Hz, 4H, ArH), 7.28 (m, 2H, ArH). 13 C{ 1 H} NMR [CDCl 3 ]: δ 24.12 (CHMeMe), 24.87 (CHMeMe), 32.60 (CHMeMe), 124.73, 129.96 (ArH), 141.77, 151.91 (Ar) .
Synthesis of Dipp 2 AsH (6):
To a cold (0 °C) solution of Dipp 2 AsCl (4.19 g, 9.68 mmol) in Et 2 O (50 mL) was added solid LiAlH 4 (0.370 g, 9.74 mmol) in portions. The mixture was stirred for 3 h at room temperature then quenched by the careful addition of degassed water (40 mL). The organic phase was separated and the aqueous phase was extracted into light petroleum (3 x 15 mL). The combined organic phases were dried over 4 Å molecular sieves. The solution was filtered and the solvent was removed from the filtrate in vacuo to give a white microcrystalline solid. Synthesis of (Dipp 2 As)Li(THF) 2.75 (OEt 2 ) 0.25 (7): To a solution of Dipp 2 AsH (0.78 g, 1.96 mmol) in THF (10 mL) was added a solution of nBuLi in hexanes (0.85 mL, 2.0 mmol). The resulting red solution was stirred for 1 h. The solvent was removed in vacuo and the resulting yellow solid was dissolved in Et 2 O (5 mL). On standing at -25 °C overnight yellow crystals of (Dipp 2 As)Li(THF) 2.75 (OEt 2 ) 0.25 (7) suitable for X-ray crystallography formed. These were washed with cold (-10 °C) light petroleum (2 x 5 mL) and residual solvent was removed in vacuo to give 7 as a yellow crystalline powder. Yield: 0.69 g, 60%. 1 H NMR [d 8 -toluene]: δ 1.08 (t, 1.5H, Et 2 O), 1.11 (d, J HH = 6.9 Hz, 24H, CHMe 2 ), 140.73, 152.18, 152.59, 157.20, 158.67 (Ar) . One ArH peak in the 13 C{ 1 H} spectrum is obscured by the solvent peak.
Synthesis of {(Dipp) 2 As} 2 Sn.C 7 H 8 (8Sn): To a solution of (Dipp) 2 AsH (0.67 g, 1.68 mmol) in THF (10 mL) was added a solution of nBuLi in hexanes (2.3 M, 0.7 mL, 1.61 mmol). The resulting red solution was stirred for 30 min and added, dropwise, to a cold (-78 °C) solution of SnCl 2 (0.159 g, 0.84 mmol) in THF (10 mL). The resulting orange solution was allowed to warm to room temperature and the solvent was removed in vacuo to give a sticky orange solid. The product was extracted into toluene (10 mL) to give a very dark purple solution with pale solids. The mixture was filtered and the dark purple filtrate was reduced to 5 mL in volume. 139.92, 151.90, 153.18, 155.11, 157.22 (Ar) . 119 Sn{ 1 H} NMR [213 K, d 8 -toluene]: δ 547 (FWHM 500 Hz). One ArH peak in the 13 C{ 1 H} spectrum is obscured by the solvent peak.
X-ray crystallography:
Data for all compounds were collected on an Xcalibur, Atlas, Gemini ultra diffractometer using an Enhance Ultra X-ray Source (λ CuKα = 1.54184 Å) for 8Ge and a fine-focus sealed X-ray tube (λ MoKα = 0.71073 Å) for 7 and 8Sn. Using an Oxford Cryosystems CryostreamPlus open-flow N 2 cooling device, data for all structures were collected at 150 K. Cell refinement, data collection and data reduction were undertaken using CrysAlisPro. For all compounds an analytical numeric absorption correction was applied using a multifaceted crystal model based on expressions derived by R. C. Clark and J. S. Reid, S2 with the exception of 7, for which the intensities were corrected for absorption empirically using spherical harmonics. The structures were solved using XT S3 and refined by XL S4 through the Olex2 interface. S5 Hydrogen atoms were positioned with idealised geometry and their displacement parameters were constrained using a riding model. Disorder in the structures was modelled using restraints and constraints where appropriate to maintain a physically meaningful refinement. (4), As(1)-C(1) 1.9752 (18), As(1)-C(13) 1.9712 (19), Li(1)-As(1)-C(1) 123.65(9), Li(1)-As(1)-C(13) 131.74(10), C(1)-As(1)-C(13) 99.84(8); molecule 2, Li(2)-As(2) 2.584(4), Li(2)-O(4A) 1.953(10), Li(2)-O(5) 1.919(4), Li(2)-O(6A) 1.947(11), As(2)-C37 1.9779(18), As(2)-C(49) 1.9795 (18), Li(2)-As(2)-C(37) 129.18 (10), Li(2)-As(2)-C(49) 123.16(9), C(37)-As(2)-C(49) 99.68 (7).
DFT Calculations: Geometry optimisations were performed with the Gaussian09 suite of programs (revision D.01). S6 The pure B97D functional, S7 which includes a correction for dispersion effects, was employed throughout; the 6-311G(2d,p) all-electron basis set S8 was used on all atoms except Sn, where the LANL2DZ effective core potential basis set was used. S9 The identity of minima was confirmed by the absence of imaginary vibrational frequencies in each case.
Automatic density fitting was employed for all geometry optimisations and frequency calculations.
The singlet-triplet free energy gap was calculated by subtracting the free energy of the optimised singlet ground state from the free energy of the optimised triplet state geometry. Natural Bond
Orbital analyses were performed using the NBO 3.1 module of Gaussian09. S10
Final atomic coordinates, energies, geometries and HOMOs, LUMOs or SOMOs:
8Ge (pyramidal): 
Final SCF energy (Hartrees): -8421.2277252 3.693013 ---------------------------------------------------------------------
